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STEAM AND HYDRA ULIC MACHINERY. 


STEAM AND HYDRAULIC MACHINERY. 

DAVEY’S PATENT DIFFERENTIAL PUMPING ENGINE. 

DAVBY’S DIFFERENTIAL HYDRAULIC ENGINE. 

HYDRAULIC RAMS FOR RAISING WATER. 

HYDRAULIC HOISTS. HYDRAULIC ORGAN-BLOWERS. 

The Differential Steam-Pump. 

ROTATIVE STEAM-PUMPS, FOR BOILER FEEDING AND GENERAL PURPOSES. 

COMPOUND ROTATIVE STEAM-ENGINES. 

THE SEPARATE CONDENSER. 

DIFFERENTIAL CORNISH PUMPING ENGINES. 
DIFFERENTIAL B L O W I 3>T 0 ENQINES. 

Hauling Engines worked by Steam, Water, or Compressed Air. 

All kinds of Pumping and Winding Machinery , 6*v., &>c., &*c. 

Catalogues on application. 

FOR PARTICULARS SEE FOLLOWING PAGES. 
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COMPOUND DIFFERENTIAL ENGINE. 



\Copy.} 

Newbottle Colliery Office, 

Bunker Hill, Fence Houses, 

6th January , 1875. 

Henry Davey, Esq., Leeds. 

Dear Sir,—In reply to your inquiry I am happy to bear testimony to the satis¬ 
factory working of the Compound Differential Engine, which you supplied to Earl Durham’s 
* Herrington Winning,’ some months ago. I have had considerable experience in the work¬ 
ing of pumping engines in sinking pits, but never one that I was so satisfied with as the 
Differential. From what I have seen of it I believe that it is equally suitable for forcing or 
lifting. Everyone who has seen the engine is much pleased with it. 

I am, dear Sir, yours truly, 



W. LISHMAN. 

The Engine above referred to has Cylinders 27^ inches and 44 inches in diameter by 
5 feet stroke, employed in working two 18-inch lifts of pumps. 


This Illustration shows the application of the Compound Differential 
Engine to the working of pumps by means of quadrants. From four to ten 
fold expansion is realized in these Engines, and the higher the boiler pressure 
the better the results obtained as regards economy of fuel. The quantity of 
condensing water allowed for these Engines should be 2 gallons per effective 
horse-power per minute. Most of the sizes given in Table below have been 
made. 

The Prices vary from ^20 per horse-power for small Engines to ^10 per 
horse-power for large Engines. 


Effec¬ 

tive 

Horse¬ 

power. 

Diameter 
of High- 
pressure 
Cylinder. 

Diameter 
of Low- 
pressure 
Cylinder. 

Length of 
Stroke. 

Number of 
Strokes per 
Minute. 
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tive 
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power. 
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pressure 
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pressure 
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Number of 
Strokes per 
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COMPOUND DIFFERENTIAL PUMPING 
ENGINE AND PUMPS. 

(DAVEY’S PATENT.) 

The Illustration represents the Differential 
Engine as applied for underground pumping as 
described in outline of “ Davey’s System.” 

These Engines are provided with either Surface 
or Injection Condensers, and are so designed that 
Pumps of any size can be fixed to them provided 
the strokes are the same as the Engine. The 
Pumps are of the Double-acting Ram variety, and 
though much more costly, are infinitely superior to 
the Piston Pumps, not being affected by grit or 
sand in the water. For permanent work it is wise 
to have gun-metal Rams. Two gallons of water 
per effective horse-power per minute should be 
allowed for condensing. 

The following Table contains the principal sizes 
made: 


Effec¬ 
tive 
Horse¬ 
power. | 

Diam. 1 Diam. 
of High-of Low- 
pressure pressure 
Cylin. Cylin. | 

I Length 
| Stroke. 

1 

No. of 
Strokes j 
per 

Minute. < 

1 

Diam. 

of 

Pump 

Ram. 

No. ofj 
Gallons 
raised j 
per min. 1 

Height 
of Lift. 


inches. 

inches. 

ft. 

in. 


inches. 


feet. 
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64 

7 

6 

10 
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35 | 
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0 
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11 
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i I 
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0 
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4 ? 

| 5 
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>7 
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55 
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0 

12 

9 
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6 
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8 

16 

3 

0 

15 1 




9 

8 
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5 

6 j 

12 

2 

6 

15 ! 





Prices vary from .£12 per effective horse-power 
for the large Engines to £25 per effective horse¬ 
power for small ones. 
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SUN FOUNDRY, LEEDS, ENGLAND. 

London Office: 4, WESTMINSTER CHAMBERS, 
WESTMINSTER, S.VV. 
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THE DIFFERENTIAL STEAM-PUMP. 



The Engraving represents a Differential Steam • Pump fitted with a Condensing apparatus, by means of which 
the exhaust steam is condensed and economy of fuel effected. In ordering these Pumps it should be stated whether the 
Condenser is required or not The following Table gives full particulars of the different Sizes and Prices, exclusive of the 
Condenser, for which add 10 % to the price. The Sizes marked with the asterisk are not designed for boiler feeding, but 
for general purposes. 
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Several Sizes always on Stock or in progress. 












Ii6 HYDRAULIC PUMPING ENGINE. 



DAVEY’S PATENT DIFFERENTIAL 
HYDRAULIC PUMPING ENGINE. 


Dayey’s System of Underground Pump¬ 
ing for Collieries and Mines. 


This system, which is being- carried out 
on a large scale in a colliery 1200 feet deep, 
may be thus described. At a point 900 
feet from the surface are placed a pair of 
Compound Differential Engines and Pumps 
(with separate Condenser, similar to that 
illustrated in the page immediately follow¬ 
ing). At the bottom of the pit, 300 feet 
below the Differential Steam Engines, are 
placed a pair of Hydraulic Pumping En¬ 
gines (as here illustrated), and these lift a 
thousand gallons per minute to the main 
Engines. The main (Differential) Engines 
force the water to the surface and supply 
power through the column to work the 
Hydraulic Engines. By this system the 
main Engines are kept out of danger of 
flooding. The Hydraulic Engines will work 
under water and can be actuated from the 
main Engine Room. As further security they 
could be placed in a water-tight chamber, 
accessible from the main Engine Room 
through a water-tight staple.* By such means 
the Hydraulic Engines could be under repair 
even when the water rose to the main En¬ 
gines, 300 feet up the shaft. The Hydraulic 
Engine has a variety of applications, and 
may be worked from a natural head of water 
or from an Accumulator, the principle of 
its action being the employment of water at 
a given head to raise a larger quantity against 
a less head. In hilly mining districts water 
may be accumulated at a high elevation and 
conducted to the mine in pipes, where it could 
be employed in actuating one of these En¬ 
gines for pumping the water from the mine; 
in this way the cost of Steam power may 
often be saved. The Hydraulic Engine is 
also suitable for accumulating power and 
transmitting it from one point to another far 
distant. For example, water flowing from an 
elevation on one side of a valley may be 
made to pump water to a higher elevation, 
cither on the same or on the opposite side, 
where it may be stored for use or employed 
in giving motion to machinery, &c. 
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THE SINGLE-CYLINDER 
DIFFERENTIAL PUMPING ENGINE 
AND DOUBLE-RAM PUMPS. 

(DAYEVS PATENT.) 


These Engines are made either Condensing or 
Non-condensing. Pumps of any size can be put 
to any of the Engines mentioned in the following 
Table. The quantity of condensing water required 
varies with the power developed, but may be approx¬ 
imately calculated at about 3 gallons per actual 
horse-power per minute. 


Dia. 
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Length 

Stroke. 
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Number 
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Strokes 
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THE SEPARATE OOTTDENSER. 

(DAVEY’S PATENT.) 




This Condenser has been designed to meet 
the want felt at the present time for a Condenser 
capable of being easily applied to existing non¬ 
condensing engines, to economize fuel and to 
increase the power. By its application from 30 
to 40 per cent, increased power is available, and 
from 30 to 40 per cent, of fuel is saved. 

The Air Pump of the Separate Condenser is 
worked by means of a small Differential Steam- 
Engine. In applying the Condenser to an 
existing engine all that is necessary is to fix it 
in any convenient place and lead the exhaust 
and a small steam pipe to it. 

For Winding Engines the Separate Con¬ 
denser is invaluable, because the vacuum is not 
at all impaired by the repeated stopping of the 
engine. When this Condenser is applied to 
engines situated underground in mines, a 
hydraulic engine is sometimes used to work the 
Air Pump, the power being obtained from the 
column or the tubbing. 

The advantages claimed for this Condenser 
are: 

1st .—Economy of Fuel and Increase of Poioer. The 
additional average pressure available on the piston of the 
engine by the use of the Separate Condenser may be 
taken as 12 lb. per square inch, consequently, if the 
engine is not required to do additional work the average 
steam pressure may be reduced 12 lbs. This, in cases 
where the average steam pressure is not high, would 
represent a saving of 40 per cent, of steam, and in the 
majority of cases the saving would much exceed 30 per 
cent. 

2nd.—The vacuum is maintained unimpaired when 
the engine is irregular in its working and when it ceases 
to work, which makes it peculiany advantageous for 
winding engines. 

3rd.—One Condenser may be made to condense the 
steam for several independent engines. 

4th.—The Condenser being entirely distinct from the 
engine, it is more accessible, is easier managed, and in 
the case of requiiing repairs it does not prevent the 
engine being worked as a non-condensing engine. 

5th.—A Boiler-feed Pump may be combined with the 
Separate Condenser, arranged to feed the boilers from 
the hot well. 

In writing for estimates the following par¬ 
ticulars of the engine or engines to which the 
Condenser is to be applied should be stated, 
viz. : 

Number of Cylinders . 

Diameter of Cylinders. 

Length of Stroke . 

Greatest number of Strokes per minute 

Average pressure of Steam during the Stroke 

Type of Condenser, Surface or Injection 

Is the Condenser required to increase the 
power of the Engine or to economize fuel ? 
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